The soleus accessory muscle is a rare anatomical variation. It usually appears as a soft tissue mass and may be mistaken for a tumour or an inflammatory lesion. The differential diagnoses include ganglion, lipoma, haemangioma, synovioma, and sarcoma. This is a report of such a muscle mass in the leg of a young athlete with 16 years follow up. A review of the English literature on this subject is also presented.
S
oleus accessory muscle is a rare anatomical variation. It usually appears as a soft tissue mass bulging medially between the distal part of the tibia and the Achilles tendon and may be mistaken for a tumour or an inflammatory lesion. The young age of the patients reported in the literature supports the theory that the accessory soleus muscle is of congenital origin. The delay of onset of symptoms until adolescence is probably due to the increase in muscle mass and muscle activity. 1 Muscle hypertrophy, especially in athletes, changes the outward appearance of the calf region. The differential diagnosis includes ganglion, lipoma, haemangioma, synovioma, and sarcoma. 1 2 Twenty five per cent of cases are asymptomatic and no treatment other than observation is needed. 2 In symptomatic patients, fasciotomy or excision is the treatment of choice. We present a case of such a muscle mass in the leg of a young athlete with 16 years follow up. In addition, we review the English literature on this subject.
CASE REPORT
A 17 year old male basketball player in a professional team presented in 1986 with a soft tissue mass posteromedial to the left ankle. This mass had been noted by the patient about two years previously, but was only symptomatic over the preceding four months, especially after exercise or training. He experienced pain in the area gradually increasing with activity (running and/or jumping). The symptoms were relieved by rest.
On physical examination, there was a noticeable bulging mass that was 9 6 5 6 2 cm in size lying posterior to the medial malleolus between the flexor tendons of the foot and the calcaneal tendon, soft on palpation, non-fluctuating, adhering to deep structures, and painless. There were no signs of inflammation in the area, and pain could not be elicited on palpation. The patient showed a full range of ankle and subtalar movements.
The other foot did not show any deformity. Roentgenograms were normal. Despite rest and anti-inflammatory drugs, the patient remained symptomatic. Needle aspiration was negative. Magnetic resonance imaging (MRI) was not available in our department at that time, and we decided to carry out exploratory surgery of the area with the most likely diagnosis of lipoma.
Surgery was performed under general anaesthesia. A large muscular mass (fig 1) with well defined borders was noted occupying the Kager's triangle. This was located posterior to the medial malleolus between the flexor tendons of the foot and the calcaneal tendon. Macroscopically, it appeared to be muscular tissue with a proximal thin tendinous insertion in the superficial anterior fascia of the soleus muscle and a distal thick tendinous insertion in the ''tuber calcanea'' anteromedial to the Achilles tendon.
The musculotendinous insertion was not explored proximally because of operative restrictions. Blood supply was derived from the posterior tibial artery by two arteries. One accessory branch of the tibial nerve was responsible for the innervation (fig 2) . Histopathology confirmed that it was normal muscle tissue.
After the operation, the aching and swelling in the leg that developed with activity was resolved and the patient returned to full activity eight weeks later. He was free of symptoms at the last examination 16 years after the operation, without any evidence of the condition in the right leg.
DISCUSSION
Accessory soleus muscle has the characteristic findings of a normal muscle in an abnormal location. Gruvelhier (cited by Percy and Telep 3 ) first named this muscle ''supernumerary soleus'' in 1843, and in 1871 Pye Smith (cited by Brodie et al 2 ) described an anomalous muscle in the leg named ''soleus secundus''. This anomaly has been considered to be rare, but it may be more common than previously recognised.
Although present from birth, it manifests in the late teens because of muscle hypertrophy secondary to increased physical activity, especially in athletes. 4 The accessory soleus, peroneus quartus, and flexor digitorum longus accessories are anomalous muscles of the lower extremity and are more common than once thought. 5 The embryological origin of the accessory soleus muscle is due to early splitting of a single anlage of the soleus muscle, with the development of an extra fasciculus or even a supernumerary muscle. 6 A supernumerary soleus muscle is extremely rare and therefore may not be the primary cause of clubfoot. If a supernumerary soleus muscle is found in a clubfoot, it may, however, increase the deformity and prevent correction, especially of the varus, but also of the equinus deformity. 7 8 Three cases of a supernumerary soleus muscle have been reported by Dunn, 9 one case by Danielsson and Theander, 10 and two cases by Danielsson. 11 This accessory muscle (typical location) arises from the anterior surface of the soleus, which corresponds to our case, from the soleal line of the tibia or from the fibula and is attached with a separate tendon to the calcaneus anteromedial to the tendon Achilles. The innervation of this muscle by two nerves from the tibial nerve 12 has been described, but in Abbreviations: CT, computed tomography; MRI, magnetic resonance imaging our case only one branch of the tibial nerve was identified as its nerve supply (fig 2) . Lorentzon and Wirell 13 found four different varieties of insertion in four cases of accessory muscle: along the Achilles tendon, fleshy to the upper surface of the calcaneus, fleshy to the medial surface of the calcaneus, and finally by a separate tendon to the upper surface to the calcaneus, which corresponds to our case (fig 1) . A fifth type of insertion characterised by a separate tendon inserting on the medial surface of the calcaneus is described by Yu and Resnick.
14 Del Sol et al 15 found two accessory muscles, both in male patients, with different insertions. In one case, the muscle originated from the soleus muscle and was inserted in the superior aspect of the calcaneus in front of the Achilles tendon. The other case originated from the anterior fascia of the soleus muscle and was inserted in the medial aspect of the calcaneus. These variations may be important in the planning of operative treatment.
The correct diagnosis can normally be made from the history, the physical findings, and the roentgenographic findings. 3 Before the advent of MRI, plain radiographs, ultrasound, and computed tomography (CT) scans were used to diagnose an accessory soleus. 11 16-18 Plain radiography generally shows soft tissue swelling between the deep compartment musculature and the tendon Achilles, which obscures or obliterates Kager's triangle on the lateral radiograph of the ankle. Ultrasound shows a mass identical with the adjacent muscles. The characteristic appearances on CT/ MRI allow a confident diagnosis without the need to resort to biopsy. 5 MRI allows accurate diagnosis of an accessory soleus muscle because normal muscle has a distinctly different signal intensity from that of both abnormal muscle and soft tissue tumours. 5 19 If the patient is asymptomatic, no treatment is required. If pain or other discomfort is provoked such as swelling and/or functional disorder (varus or equinovarus) especially during or after exercise, surgical treatment is recommended by means of fasciotomy or excision of the accessory muscle. 2 A fasciotomy may be required to relieve an exercise induced compartment syndrome. If nerve compression or claudication is the patient's main complaint, total excision of the accessory muscle may be needed. 13 20 21 Dokter and Linclau 22 have described treatment of this condition by ligating the feeding artery, which led to atrophy of the muscle, but this procedure requires further intervention such as angiography. We believe that this method is not ideally suited, especially when other options such as surgical excision are more readily available, especially in young professional athletes who need early and definite pain-free return to athletic activity.
ANALYSIS OF THE LITERATURE
Thirty eight reports were located in the literature. Twenty one of them were case reports, 4 6-8 16-18 20 21 24-35 and 17 were small series 1-3 9-11 13-15 19 22 23 36-40 (2-11 patients). There were 76 patients (87 cases) with a mean age of 19.4 years (range 3 months to 66 years): 49 (65 %) were male, 31 (41%) presented with symptoms in the left leg, 34 (45%) with symptoms in the right leg, and 11 (12%) with bilateral symptoms.
Most (65%) of the patients presented with swelling and pain, and 22% presented with painless swelling. Four (5%) were diagnosed during surgical release for clubfoot deformity 5 11 40 and one patient (1%) for equinus deformity. 7 Accessory soleus was diagnosed in one patient (1%) as an incidental finding at the time of surgery, 7 one (1%) during irrigation and debridement of an open fracture of the tibia, 40 and in one patient (1%) the diagnosis was made clinically after cramping in the calves 9 . Six of the patients were students, 7 25 35 two were runners, 3 19 two were gymnasts, 2 4 and one each of the following: soldier, 8 sailor, 8 dancer, 3 hiker, 3 soccer player, 31 and ice hockey player. 23 The activities and occupations of the other 60 patients were not available. Of the 76 patients reviewed, 23 (30%) were evaluated by MRI, 21 (28%) by CT scan, and 17 (22%) by plain radiography only.
In 25 patients fasciotomy was the treatment used, 17 patients underwent exploration, and in 16 patients, complete or partial excision was performed. In four patients, release was the method of choice, and in one patient ligation of the blood supply was used to induce atrophy of the muscle. 22 In 24 patients, conservative treatment (rest and anti-inflammatory drugs) was proscribed. Most had no symptoms at presentation, and most were seen within the last 10 years when CT and MRI were available.
CONCLUSIONS
Accessory soleus muscle is a rare anatomical variation in the posteromedial aspect of the ankle. It is an anomalous muscle that mimics soft tissue tumour. It may be a cause of exertional pain and swelling secondary to increased physical activity, especially in athletes. In this situation surgical excision or fasciotomy is necessary.
